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学位論文内容の要旨 
The chestnut blight fungus, Cryphonectria parasitica, and associated mycoviruses provide one of the few 
tractable experimental systems for examining mycovirus-fungal host and virus/virus interactions. This study shows 
two previously unrecognized, different types of interactions occurring in mixed infection of C. parasitica by the two 
distinct RNA viruses, Mycoreovirus 1 (MyRV1), the type species of the genus Mycoreovirus, and the prototype 
hypovirus CHV1-EP713.   
Double infection by the two viruses resulted in a phenotype more similar to CHV1 singly infected colonies, 
but with further decreased levels of host conidiation and vegetative growth and increased levels of MyRV1 genomic 
dsRNA accumulation (2-fold) and vertical transmission (6-fold). In contrast, CHV1 RNA accumulation was not 
altered by MyRV1 infection. The papain-like cysteine protease, p29 encoded by CHV1 was shown to contribute to the 
phenotypic alterations and transactivation of MyRV1 replication and transmission. Transactivation was abolished by 
Cys-to-Gly mutations at p29 residues 70 and 72 located within the domain required for suppression of host 
pigmentation and sporulation and in trans enhancement of homologous CHV1 replication. Transactivation was not 
altered by Ser substitutions at the p29 protease catalytic residue Cys162. The combined results indicate a linkage 
between p29-mediated enhancement of heterologous virus accumulation and transmission and host symptom 
expression. 
Further this study presents evidence for reproducible induction of rearrangements of MyRV1 genomic 
segments S6 and S10 mediated by CHV1 p29. In p29 transformant fungal strains infected with wild type MyRV1, S6 
and S10 underwent different types of alterations: an almost full-length ORF duplication in S6 (S6L) and an internal 
deletion of two thirds of the coding domain in S10 (S10ss). Interestingly, p29 was found to bind to MyRV1 
S9-encoded VP9 and copurify with MyRV1 genomic RNA. S6L often reverted to S6 in non-transformant fungal 
strains during passage or conidiation of infected fungal colonies. No significant influence on symptom induction on 
the fungal host was associated with the S6L. By contrast S10ss was maintained stably even in the absence of p29 once 
generated. Infection with S10ss-containing viral strains resulted in a slightly greater growth rate of aerial hyphae and 
in induction of greater lesions on apples (virulence), compared to wild-type MyRV1. These suggest that S10-encoded 
VP10 is dispensable for virus viability, while contributing to the reduced growth of aerial hyphae.  
By this study additional roles have been ascribed to multifunctional p29. The in trans augmentation of 
MyRV1 replication by p29 may be manifestation of RNA silencing suppression, while the induced genome 









 孫女史は，CHV1 と MyRV1 重複感染クリ胴枯病菌で興味深い２つの現象を発見した。１
つ目は１方向のシナジー効果「CHV1 は MyRV1 の複製量を高めるが，MyRV1 は CHV1 の
複製を促進しない」である。２つ目は MyRV1 のゲノム再編成，すなわち S6（約２kb）セ
グメントの倍化（S6L），S10（約 1kb）の ORF 領域の 80％に相当する内部欠失（S10ss），
の誘導である。再編成を受けたセグメントをもつウイルス系統を解析することで，S10 コー
ドの VP10 はウイルス複製に必要はないが，MyRV1 が惹起する気中菌糸の生育，病原性の
低下に重要である，ことも明らかにした。 
 シナジー効果はCHV1にコードされた多機能性蛋白質p29（パパイン様プロテアーゼ活性，
病徴決定能を持つ）の RNA サイレンシング抑制活性によると考えられた。また p29 が
MyRV1 のタンパク質 VP9 およびゲノム RNA と結合する能力があることを見いだした。こ
れらの活性が，MyRV1 の複製装置に影響を及ぼし，ゲノム再編成を誘導すると推察された。
以上のように，CHV1 の多機能性 p29 の新たな活性が明らかにされ，また，別種ウイルス
MyRV1 の複製の解析ツールとして p29 の有用性も同時に示された。 
 孫女史は博士号に価する十分な研究成果を挙げ，またその過程で十分な研鑽を積んだこ
とを学位論文審査員として認める。
